In order to support teachers preparing their teaching resources, a teaching ecosystem for developing an online service system to acquire teaching materials, the Ministry of Education (MOE) in Taiwan, implemented an Integrated Course Service System (ICSS) to assist teachers in searching for instructional resources from distributed Educational Six Learning Networks (ESLN) of MOE. The study designed the ICSS and developed an instrument to investigate the satisfaction for the teachers of primary schools, junior high schools and senior high schools. By analyzing 253 teachers, the results show that demographics, such as age, school level, teaching experience and position, have significant effects on the ICSS satisfaction. Further, the teachers were found to be satisfied with the system content, system accuracy, report format, ease of use, system timeliness and community building offered by the ICSS that helps us to understand the teachers' online behavior in more detail for the popularization of the course service system.
The Architecture of the ICSS
The ICSS was developed using Moodle Open Source software to serve teachers of primary schools, junior high schools and senior high schools in Taiwan. With this system, teachers can store and display their instructional materials using a personalized format in the ICSS. Although every school has its own CSS, teachers can participate in empathic learning from other schools' CSSs via the "single sign-on" function authenticated by the external database of Moodle. The architecture of the ICSS is shown in Figure 1 below. Sustainability 2018, 10, x FOR PEER REVIEW  3 of 15 and has been verified in the online context, it was developed in an end computer context and remains limited in its ability to measure the communication characters of a virtual community [37, 38] . Therefore, the study investigated the precise composition of user satisfaction and community building [39, 40] to evaluate teachers' satisfaction with the ICSS.
The Implementation of the ICSS

Strategy of ICSS Development
According to the original concepts and the procedures required for an ICSS user requirements analysis, we interviewed 4 principals, 6 directors of academic affairs, and 10 teachers to determine their requirements for the ICSS. We also sought to identify the resources provided to teachers. Following the interviews, five development strategies of the ICSS were suggested. They were: (1) providing batch functions for the searching of instructional materials; (2) providing a storage and presentation area for instructional materials; (3) reducing the teachers' workloads when they maintain their own school Course Service System (CSS); (4) promoting the use of the ICSS among teachers and providing a convenient search method for instructional materials; (5) facilitating empathic learning on teaching courses and forming a professional virtual community.
The Architecture of the ICSS
The ICSS was developed using Moodle Open Source software to serve teachers of primary schools, junior high schools and senior high schools in Taiwan. With this system, teachers can store and display their instructional materials using a personalized format in the ICSS. Although every school has its own CSS, teachers can participate in empathic learning from other schools' CSSs via the "single sign-on" function authenticated by the external database of Moodle. The architecture of the ICSS is shown in Figure 1 below. The searching mechanism for digital instructional materials is presented in Figure 2 . The database of the ICSS stores all the metadata of the digital instructional materials within the ESLN. When teachers upload digital instructional material to the ESLN, the metadata of the material is written into the ICSS database automatically. Similarly, when teachers want to search for their instructional materials, they merely input the keywords into their own school CSS, and the digital instructional materials of the ESLN will be searched for. When the searching activities are complete, the digital instructional materials will be presented in the user's personalized format. The searching mechanism for digital instructional materials is presented in Figure 2 . The database of the ICSS stores all the metadata of the digital instructional materials within the ESLN. When teachers upload digital instructional material to the ESLN, the metadata of the material is written into the ICSS database automatically. Similarly, when teachers want to search for their instructional materials, they merely input the keywords into their own school CSS, and the digital instructional materials of the ESLN will be searched for. When the searching activities are complete, the digital instructional materials will be presented in the user's personalized format. 
Processes of Searching
This study highlights the need to reform interface design based on the syllabus, in order to develop a convenient method of searching for digital instructional materials. Teachers could then enter the keywords to suit their needs. With a personalized interface design, the ICSS could provide a personalized format to display the searched instructional materials. It is proposed here that when teachers want to search for instructional materials, they should follow four stages: first, users would select the import methods for their syllabuses; second, in editing mode, users would modify their syllabus and keywords; third, users would search for and select the necessary instructional materials; and finally, users would export those instructional materials.
Operation of the ICSS
According to the concept of function blocks in the ICSS (see Figure 3 ), ICSS administrators manage course syllabuses and create/delete the course presentation for each school. The process suggested is represented in Figure 3 . Teachers select the edited course to form their course packages. When teachers download the course packages, the ICSS can automatically export those course packages with the Moodle format. Teachers can then use their own school CSS to create a course and then import the course packages into their school CSS. More detailed operations are described below according to a number of steps. 
Processes of Searching
Operation of the ICSS
According to the concept of function blocks in the ICSS (see Figure 3 ), ICSS administrators manage course syllabuses and create/delete the course presentation for each school. The process suggested is represented in Figure 3 . Teachers select the edited course to form their course packages. When teachers download the course packages, the ICSS can automatically export those course packages with the Moodle format. Teachers can then use their own school CSS to create a course and then import the course packages into their school CSS. More detailed operations are described below according to a number of steps. Figure 4 shows the first step in creating a course/import syllabus. At the start of the process, teachers can select a personalized online environment for creating or importing a new course. Once teachers have finalized their selection of a teaching subject and edition of a book, onscreen messages related to the topic, keywords and recommended instructional materials are displayed in the second step (see Figure 5 ). This approach can avoid verbose key-in processes and reduces time. By tracking teachers' online actions, the ICSS can support knowledge-sharing and achieve the goal of coordinated teaching.
Two sub-functions are provided in the third step. The first is the search for digital materials-after teachers select a keyword (as an example, 'Pi' is showed in Figure 6 ), the ICSS begins the search. The results of a search are shown in Figure 7 . Teachers can view the metadata of instructional materials and select the hyperlink to store their chosen instructional materials. The second sub-function involves the selection of digital materials-with a multiple select function, teachers are able to select multiple instructional materials and classify them. The ICSS will present the selected instructional materials based on their classification and reduce the required search time. Once the search for all keywords is completed, it exports the complete course packages for the selected instructional materials in the fourth step (see Figure 8 ). Figure 4 shows the first step in creating a course/import syllabus. At the start of the process, teachers can select a personalized online environment for creating or importing a new course. Once teachers have finalized their selection of a teaching subject and edition of a book, onscreen messages related to the topic, keywords and recommended instructional materials are displayed in the second step (see Figure 5 ). This approach can avoid verbose key-in processes and reduces time. By tracking teachers' online actions, the ICSS can support knowledge-sharing and achieve the goal of coordinated teaching. Figure 4 shows the first step in creating a course/import syllabus. At the start of the process, teachers can select a personalized online environment for creating or importing a new course. Once teachers have finalized their selection of a teaching subject and edition of a book, onscreen messages related to the topic, keywords and recommended instructional materials are displayed in the second step (see Figure 5 ). This approach can avoid verbose key-in processes and reduces time. By tracking teachers' online actions, the ICSS can support knowledge-sharing and achieve the goal of coordinated teaching. Two sub-functions are provided in the third step. The first is the search for digital materialsafter teachers select a keyword (as an example, 'Pi' is showed in Figure 6 ), the ICSS begins the search. The results of a search are shown in Figure 7 . Teachers can view the metadata of instructional materials and select the hyperlink to store their chosen instructional materials. The second subfunction involves the selection of digital materials-with a multiple select function, teachers are able to select multiple instructional materials and classify them. The ICSS will present the selected 
Course Service System
Methodology
A measurement of teachers' satisfaction was taken after ICSS implementation. Doll and Torkzadeh's satisfaction scales (regarding system content, system accuracy, report format, ease of use, and system timeliness) [34] are widely used to measure user satisfaction. However, the scales of Doll and Torkzadeh were developed in the context of end user computers, focusing on the interaction between human and machine. In the context of the World Wide Web, the knowledge-sharing via a virtual community involves frequent interactions between individuals. Considering that the ICSS is focused on the sharing of instructional material resources, this study integrated community building As demonstrated in Figure 8 , the results show that the topic links to the initial material storage. This approach can promote the utility of instructional materials and provide the records needed for the CSS to analyze the usage of instructional materials.
A measurement of teachers' satisfaction was taken after ICSS implementation. Doll and Torkzadeh's satisfaction scales (regarding system content, system accuracy, report format, ease of use, and system timeliness) [34] are widely used to measure user satisfaction. However, the scales of Doll and Torkzadeh were developed in the context of end user computers, focusing on the interaction between human and machine. In the context of the World Wide Web, the knowledge-sharing via a virtual community involves frequent interactions between individuals. Considering that the ICSS is focused on the sharing of instructional material resources, this study integrated community building with Doll and Torkzadeh's [34] satisfaction scales to measure ICSS user satisfaction. All of the scales were refined by three experts who are experienced with the management of school CSS and three teacher users who are familiar with the ICSS context. The scales were designed as seven-point Likert scales, ranging from 1 for "strongly disagree" to 7 for "strongly agree".
Sample data were collected from the members of the ICSS, who were invited to participate in a web-based survey. Among the 262 received questionnaires, 253 completed questionnaires were used for the analysis.
Reliability and Validity
Reliability was evaluated by internal consistency, such that a factor's Cronbach's alpha with a value of greater than 0.7 means good reliability [41] . The reliability of each factor is as follows (see Table 1 ): the global Cronbach's alpha is 0.969, system content is 0.904, system accuracy is 0.923, report format is 0.918, ease of use is 0.919, system timeliness is 0.877, and community building is 0.901. Therefore, the instrument of this study was found to have good reliability. The basic qualitative criterion concerning validity is content validity. Since there were three experts of digital material design and three teachers who assisted in refining the questionnaire, the instrument of this study can be said to possess content validity. Further, this study adopted exploratory factor analysis (EFA) to verify the construct validity using a varimax rotation. The results of the EFA (see Table 1 ) revealed that each of the variables demonstrated sufficient construct validity, because the factor loading of each item in the construct is above the recommended cut value of 0.5-the eigen-value of each variable is greater than 1 [41] . Overall, the results provided empirical support for the scales used to test user satisfaction with the ICSS.
Finding
As the teacher characteristics relate to the teaching performance and IT use, the six demographics were examined in relation to their impact on teachers' satisfaction with the ICSS. An ANOVA test was conducted, using demographics as the independent variable, and total ICSS satisfaction and each component satisfaction as the dependent variables (i.e., system content, system accuracy, report format, ease of use, system timeliness, and community building). The results for all of the ANOVA tests are shown in Table 2 . It appeared that four of the six demographics-age, school level, experienced in teaching, and position-had a significant effect on the total ICSS satisfaction. The factor of gender has no significant association with satisfaction. The possible reason is as follows: the purpose of ICSS is to assist teachers in preparing teaching materials and provide tools for sharing knowledge and experience. In Taiwan, the gender of most of the teachers in primary school and junior high school is female. The study respondents were 34.75% male and 65.25% female. These results imply that each teacher has basic information literacy and the ability to use the ICSS. The means of each demographic classification related to the six ICSS satisfaction components are listed in Table 3 , and the significant components are discussed in greater detail below. 
Age
Age was significantly associated with total ICSS satisfaction at the 0.01 level. Age was also found to be significantly associated with system content, ease of use and community building at the 0.01 level, and with system accuracy and system timeliness at the 0.05 level. However, the association between age and report format was insignificant. Table 3 further shows the means for different age groups associated with each ICSS satisfaction component. Generally, the results indicate that older teachers have higher ICSS satisfaction levels than their younger counterparts. This finding may be due to the greater opportunity young teachers have to experience and use information technology in daily life. Therefore, young teachers have higher expectations of the ICSS, which explains their lower satisfaction levels. In summary, the ICSS can capture the integrated contributions for older teachers but is yet to adequately capture the needs of younger teachers.
School Level
School level was significantly associated with total ICSS satisfaction at the 0.01 level. Under further analysis, school level was found to have significant associations with system content, system accuracy, system timeliness and community building at the 0.01 level, and with report format and ease of use at the 0.05 level. Table 3 shows that those respondents teaching in primary schools had higher ICSS satisfaction levels. One reason for this is that primary school teachers face less pressure to promote their students to enter high schools than do teachers in junior or senior high schools. They can give more attention to prepare the instructional materials, which in turn increases their satisfaction with the support offered by the ICSS. Another reason is perhaps that the ICSS has, to date, provided more teaching resources for primary schools than for junior or senior high schools. This finding implies that the ICSS should strengthen its service for teachers of junior or senior high schools.
Experienced in Teaching
There was a significant association identified between teachers' teaching experience and total ICSS satisfaction at the 0.05 level. The teaching experience was significantly associated with system content and community building. Simultaneously, insignificant associations were found between teachers' teaching experience and system accuracy, report format, ease of use and system timeliness. Further, the more experienced teachers were more satisfied with the ICSS than were novice teachers. These results imply that experienced teachers are more aware of the support provided by integrated instructional materials and the sharing of teaching activities.
Position
Although a significant association was found between teachers' positions (administrative teacher vs. pure teacher) and total ICSS satisfaction, there appeared to be no association between teachers' positions and any ICSS satisfaction components. As demonstrated in Table 3 , the administrative teachers have higher satisfaction levels with the ICSS than do the pure teachers. This result shows that no position differences among teachers affected satisfaction with the ICSS, but that the ICSS can effectively help busy administrative teachers to reduce the time needed to prepare instructional materials. Table 2 provides the significant result and Table 3 helps us to deeply understand some discrepancies in the different personality traits. According to the Bonferroni correction results, the demographics of age present significant discrepancies in the following factors: ease of use-those aged between 26 and 30 years old have a significantly associated with those aged between 41 and 45 years old (p = 0.006); the aged between 26 and 30 years old is significantly associated with those above 50 years old (p = 0.003); the aged between 31 and 35 years old is significantly associated with those above 50 years old (p = 0.022). For system timeliness, the age between 26 and 30 years old has a significantly associated with those aged above 50 years old (p = 0.049). In terms of community building, those aged between 26 and 30 years old have a significantly associated with those aged above 50 years old (p = 0.016), and those aged between 31 and 35 years old have a significantly associated with those above 50 years old (p = 0.027). The demographics of school level present significant discrepancies in the following factors: the primary school level is significantly associated with the junior high school level in the factors of system content (p = 0.000), system accuracy (p = 0.000), report format (p = 0.001), ease of use (p = 0.018), system timeliness (p = 0.000) and community building (p = 0.004).
Conclusions
While the type of content plays an important role in the design of online courses [21] , instructional materials on the Internet can help teachers to enrich their design of teaching activities. However, an excess of Internet resources that are not integrated could confuse teachers when searching for materials to assist in the design of their teaching plans. This study implemented an ICSS to assist teachers in searching for their required instructional materials from a distributed ESLN using an integrated approach. Meanwhile, depending on teaching requirements, teachers can use the ICSS to personalize the presentation format for their selected instructional materials.
As the ICSS can benefit teachers by offering them instructional materials in a convenient location, exploring users' satisfaction with the ICSS is important for its continued improvement and promotion. Current mature models of user satisfaction are invariably developed from the environment of end-user computers. For use in online professional discussions and the sharing environment of instructional materials, this study refined a popular satisfaction model proposed by [34] . By adding a new construct of community building, this study developed a measurement instrument and then embarked on an investigation of the satisfaction patterns of teachers from primary schools, and junior and senior high schools.
The results reveal that some demographics, such as age, school level, experience in teaching, and position, have significant effects on total ICSS satisfaction. Among those demographics that impact each satisfaction component, school level was found to have the strongest effect, followed by age and teaching experience. Comparing the three different school levels, we found that primary school teachers were more able to accept innovative teaching activities than junior and senior high school teachers. Therefore, the ICSS must provide users from different school levels and differently aged teachers with different system functions, system contents and knowledge-sharing models according to their needs.
The ICSS can be used to provide an online environment that facilitates interaction among teachers and creates a professional virtual community for them. This community will enable teachers to share and develop their professional knowledge [7] . At the same time, the teachers' responses in this community will allow ICSS developers to gain a better understanding of teachers' preferences toward ICSS features-knowledge that can be applied to continuing improvements or enhancements. This will in turn increase teachers' satisfaction with the ICSS, and thereby increase their acceptance and continued use of the national course service system.
Limitations and Further Research
In Taiwan, the instructors have the pressure of teaching progress in junior and senior high school. Teachers often use their past teaching experience to conduct course activities, so the flexibility of using ISS to support teaching is limited. On the other hand, booksellers often take the initiative to support the teaching materials and teaching plans of the junior and senior high school teachers. Therefore, teachers who are more passively adding teaching materials have a lower willingness to use ICSS. They are more inclined to actively use ICSS teachers in the selection of subjects. The subjects of the study may be more inclined towards the active use of ICSS teachers. The ICSS has provided teachers with the functions of searching for teaching materials. In the future, the ICSS can customize system interfaces and related functions by personal habits and then enhance their satisfaction. The study can also promote passive teachers to use ICSS, and further conduct the qualitative analysis of ICSS based on the teacher's teaching effectiveness.
With the advancement of technology, teaching aid systems must be more flexible to support teaching activities. Therefore, a customized system with a customized interface and flexible system function, which is stable and fast, will be the goal of future research efforts. 
